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The Epidemiology of Rabies Post-exposure Prophylaxis in
Humans, Virginia, 2002-2003

This article is based on
a study conducted by a Vir-
ginia Commonwealth Uni-
versity Masters of Public
Health student in 2005. The &
objectives of the study were =
to describe the population [&
that received rabies post- §&
exposure prophylaxis (PEP) &
in Virginia as a result of ex-
posures that occurred in 2002 and 2003,
and to evaluate the appropriateness of
the administration of rabies PEP.
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Introduction

Infection with the rabies
virus causes disease of the
central nervous system (en-
cephalomyelitis) in mammals.
Transmission most commonly
occurs when saliva containing

fected animal to an uninfected
animal or human through a bite wound.!
However, various other (rare) routes of
transmission have been documented,
including contamination of mucous
membranes (e.g., eyes, nose, mouth),
aerosol transmission, and tissue trans-
plantation.t?

Initial symptoms of rabies in humans
are usually nonspeciyc, consisting of
fever, headache, and general malaise.
As the disease progresses, neurologi-
cal symptoms appear and may include
insomnia, anxiety, confusion, paralysis,

hallucinations, agitation, hypersaliva-
tion, difyculty swallowing, and hydro-
phobia.

Once clinical signs of rabies appear,
the disease is nearly always fatal within
2to 10 days. To date only six document-
ed cases of human survival from clinical
rabies have been reported.? Fortunately,
the disease may be prevented with the
timely administration of appropriate
biologics following an exposure to a
rabid animal.?

U.S. Rabies Epidemiology

In 2004, 49 states, the District of Co-
lumbia, and Puerto Rico reported 6,844
laboratory-conyrmed cases of rabies
in animals and eight cases of rabies
in humans to the Centers for Disease
Control and Prevention (CDC).2 The
overall occurrence of domestic animal
and human rabies in the United States



Distribution of Major Terrestrial Reservoirs
of Rabies in the United States, 20042
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has declined significantly since the
1950s as a result of animal control and
vaccination programs that have elimi-
nated the domestic dog as a reservoir
of rabies in the U.S., vaccination of
domestic livestock, and the availability
of effective human rabies vaccines and
immunoglobins.?* Currently, human
rabies fatalities in the U.S. generally
occur in people who fail to seek medical
assistance, usually because they were
unaware of their exposure.! Examples
of these situations include bites that are
unnoticed or ignored during a seemingly
insigniycant interaction with a bat or
the receipt of a transplant from a rabies
virus-infected donor.?

Virginia Rabies
Epidemiology

Rabies is endem-
ic in certain Virginia
wildlife and affects
domestic animals and,
rarely, humans. In Vir-
ginia, animals at high
risk for acquiring and
transmitting rabies in-
clude foxes, skunks,
raccoons, groundhogs
(woodchucks), bats, and
bobcats. In potential
rabies exposure situations these high
risk species are considered rabid unless
proven negative by laboratory testing.
Animals at low risk for acquiring and
transmitting rabies in Virginia include
small rodents (e.g., rats, mice, squir-
rels) and rabbits. These species are not
considered a risk for rabies transmission
unless their behavior is abnormal or
aggressive.®

In 2004, 474 cases of animal rabies
were detected in Virginia. Over ninety
percent of cases (436 of 474) occurred in
wild species (mostly raccoons, skunks,
bats, and foxes), while 8% of animal
cases occurred in domestic species (cats,
dogs, and cattle).
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Physicians - How to avoid common rabies PEP errors:

For Persons Not Previously Vaccinated for Rabies

vaccine (days 0, 3, 7, 14, and 28).

Vacdnation dose
2 3

« Give Rabies Immune Globulin (RIG) on day 0O; if not available, RIG can be given
through the 7th day of treatment. Earlier is better to provide passive protection until
an antibody response to the rabies vaccine develops.

A Inyltrate all of the RIG dose (if anatomically possible) around the site of the bite;
excess RIG can be given in the gluteal muscles.

A Persons who have not been previously vaccinated for rabies receive yve doses of

» Give rabies vaccine intramuscularly (IM) in the deltoid region; never administer
rabies vaccine in the gluteal muscles or at the same site as RIG.

Dose: one i.m. dose into deltoid

DD D D
T 1 ny
dayod3 d7 dia

(Rabies immunaglobulin)

For Persons Who Have Previously Received Rabies Vaccine

vaccination series.

» Individuals who have previously completed a pre-exposure prophylaxis or a post-ex-
posure prophylaxis regimen receive two doses of rabies vaccine (days 0 and 3).
e Do not give RIG to persons who have previously completed a rabies

Since 1950, only three human rabies
cases have been reported in Virginia.

Rabies Post-exposure
Prophylaxis (PEP)

For the prevention of human rabies,
two types of rabies immunizing prod-
ucts are available in the United States:
» Rabies vaccines induce an active

immune response that includes the

production of neutralizing antibod-
ies.

» Rabies immune globulin (RIG)
provides immediate passive im-
munity that persists for only a short
period (half-life of approximately
21 days).!

Rabies post-exposure prophylaxis
includes wound treatment and rabies
vaccination (as part of either a yve dose
regimen for rabies vaccine-naive per-
sons, or the two-injection regimen for
previously vaccinated persons), as well
as RIG for vaccine-naive persons. When
used appropriately, this approach has
proven 100% successful in preventing
rabies following exposures.! However,
since PEP is time-consuming, labor
intensive, carries the risk of adverse
reactions, and represents a signiycant
expense, appropriate clinical decisions
based on a careful evaluation of the ex-
posure and the availability of the animal
for observation or testing are important.
Guidance is available to clinicians
through such resources as the Virginia
Rabies Control Guidelines (available at
www.vdh.virginia.gov/epi/dzee/rabies/
index.asp) and through consultation
with local health department staff.

Methods

The study design was a descriptive,
retrospective chart review of individu-
als who were reported to have received
at least one rabies PEP treatment in
Virginia (as part of either a full rabies
naive regimen, or the two-injection regi-
men for previously vaccinated persons)
for an exposure that took place between
January 1, 2002, and December 31,
2003. The study received expedited
Institutional Review Board (IRB) ap-
proval by Virginia Commonwealth
University (VCU) and the Virginia De-
partment of Health (VDH).
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Figure 1. Algorithm: Human Rabies Post-exposure Treatment®
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Virginia’s Regulations for Disease
Reporting and Control (12VAC5-90-
80. Reportable disease list) require that
physicians and directors of medical
care facilities report rabies post-ex-
posure prophylaxis to the local health
department within three days of ad-
ministration. For 2002, a convenience
sample of computerized or paper PEP
records from 19 of 35 health districts
(54%) were reviewed; for 2003, data
from 24 of 35 health districts (69%)
were reviewed. Data collected included
patient demographics, source animal
characteristics, and exposure details.
However, not all data were available

for Windows (SPSS Inc, Chicago, IL).
Pearson’s chi-square differences in pro-
portions were considered statistically
signiycant at the p<0.05 level.

Appropriateness of PEP adminis-
tration was analyzed using a stepwise
process based on the 2004 Virginia Ra-
bies Control Guidelines PEP Algorithm
(Figure 1). The 2004 Virginia Rabies
Control Guidelines, containing recom-
mendations that were in effect in 2003,
deynes a human exposure as:

“Any bite, scratch or other situation
where saliva or central nervous system
(CNS) tissue of a potentially rabid
animal enters an open, fresh wound

or comes in contact with a mucous
membrane by entering the eye, mouth,
or nose.””®

In addition, the 1999 Advisory
Committee on Immunization Practices
(ACIP) recommendations on rabies pre-
vention for exposures to bats were used.
Since bat bites are often unrecognized
exposures, the ACIP recommendations
consider a bat exposure to have occurred
following any direct contact with bats
or when a bite cannot be ruled out (e.qg.,
discovering a bat in a room with a sleep-
ing person, unattended child, mentally
impaired person, intoxicated person, or
someone otherwise unable to rule out
contact).t

Exposures that do not constitute a risk
of rabies transmission include exposures
to urine, feces, or blood, exposures to
CNS material or saliva without mucous
membrane or wound contact, touching
an animal, or indirect exposures through
potentially contaminated fomites (e.g.,
an animal’s fur that had contact with a
potentially rabid animal).

Results

Records from a total of 838 patients
who received at least one rabies PEP
treatment in 2002 and 2003 were avail-
able for review. This represented a total
of 73.6% of the 1,139 cases reported
to the VDH Division of Zoonotic and
Environmental Epidemiology in 2002
and 2003.

Demographic characteristics of the
recipients for 2002 and 2003 are shown
in Table 1. The estimated incidence
of PEP in 2003 was 9.3 PEP/100,000
population/year. The PEP rate for
children (persons < 18 years of age)
was 10.3 PEP/100,000/year, compared
with 7.8 PEP/100,000/year for adults;
Figure 2 shows the relative age distri-
bution of persons receiving rabies PEP
compared to the age distribution of
Virginia’s population. In 2003, the high-
est rates were in the Northwest (15.1
PEP/100,000/year) and Southwest (12.4

for every case.
Crude and age-speciyc PEP

Table 1: Demographic composition of rabies PEP
recipients for 2002 and 2003, Virginia (n = 838)

PEP/100,000/year) health planning
regions (Figure 3).
Rabies PEP showed a seasonal

incidences were calculated using

distribution: numbers increased
in the spring and summer months,

with the peak in July (Figure 4).

Microsoft Excel 2002 (Microsoft | Mean age (Standard 32.3(20.6) years
Corporation). Statistical analysis |-22V/aton)

was performed using the SPSS [ A9€ range 2 months-97 years
statistical package version 12.0 | Female 7929

Among the 571 animals causing
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